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AUTHORS : Paderno, Yu. B., Serebryakova, T.I. and Samsonov, G.V. - 
TITLE: Production and Some Properties of Hafnium Boride | 
PERIODICAL: Tsvetnyye metally, 1959,. Nr 11, pp 48-50 (USSR) 
ABSTRACT: Considerable work has been carried out on titanium and 
zirconium borides. Little study has been made of 


hafnium boride, but preliminary investigations show 

it has even better, properties. There is probably . 
only one stable compound - the diboride with A1B, type 
structure. It has been obtained py precipitation from - 
the gas phase (Ref. 2.3). In the present work it was 
produced by the reduction of hafnium oxide by boron or 
boron carbide in a vacuum furnace. The relation of 


the free energy with temperature is - 
AF = 358.2 x 102 — 175,058 
AF= 91.9x10? — 39.12 9 % 
for reduction by boron carbide and boron respectively. 


The reduction with carbide takes place at somewhat 
higher temperatures than with boron. At a pressure — 
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of 107tnm mercury at 1300 to 1600°C, chemical analysis 


showed it was the stoichometric diboride. . X-ray 
analysis showed the cell to be a = 4,137 and c = 3.469 
agreeing with the literature, Hot pressing was : 
carried ont at 2650 for 5 minutes with a load of 

150 kg/em©. The minimum porosity obttained was 15.1%. 
The electrical resistance of the compound was 8.8 micro 
ohm/em agreeing with the literature when porosity is 
taken intg account. The microhardness was 29Q0- 

500 kg/mm. At temperatures above 650 to 700°C, an 
oxide film was formed on the compound, There are 

15 references, of which 9 are Soviet, 5 English and 

1 German, — : 


Institut metallokeramiki i spetsial'nykh splavov AN USSR 


(Institute of Metalloceranics and Special Alloys, ae 
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AUTHORS : Samsonov, H.V. and -Paderno, Yu.B. ee te 
TITLE: Electric Properties of Borides of Rare-Earth Metals. _ 


PERIODICAL: Dopovidi Akademiyi nauk Ukrayins’koyi RSR, 1959, Nr ll, . = 
pp 1215 - 1218 (USSR) . ae oe 


ABSTRACT: This is an account of a study of the possibility of 
utilization of hexaborides of alkaline and.rare-earth ~ 
metals as cathodes in electric devices. Furthering 
the results of studies of this matter contained in 
books listed in the reference block, the authors in- 
vestigated the electric resistance and the thermo 
e.u.f. in hexaborides of lanthanum, cerium, praseo— 
dymium, neodymium, samarium and gadolinium... The ex- 
periments were conducted in described installations, 
/ Ref 11 and 12,7, in the region from room tempera— 
ture to 700-800°C. Measurements were made on samples 
of powders of respective hexaborides by ‘hot pressing. 
Me results are compiled in a table. It was found | 

Card 1/2 that hexaborides are metallic conductors with na? “ie 
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PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 1, pp 119 ~ 120 (USSR). 


ABSTRACT: 
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EuB, has hitherto been unexamined, It was synthesised 
by the reaction Eu,0, + 3B,C = CEuBe + 3CO in vacuo 


at 1650 °c over the course of two hours, X-ray powder 
photographs were taken of the product which contained 
less than 0.02% C and was dark grey. The unit cell is 
cubic with a = 4,163 # 0.001 kX and space group O!, 


characteristic of all the hexaborides, 
is 4.99 + 0.01 g/cm”, 


A = 1000 - 5 o00 A/om®) 
igher than that of any 
exaboride, It indicates the maximum : 
multiplicity and consequently the greatest binding of the 
electrons of Eu which has in the normal state 7 electrons 
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TITLE: 
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ABSTRACT: SmBg was prepared bY Sm,0% + 3B,o = 2SmBg * 500, the 
Sm50 + 3B, peing previously heated .as powders to | 
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TITLE: On the Borides of praesodymium, Erbium and Terbium 


PERIODICAL: Kristallografiya, 1959, Vol kh, Nr 4, PP 542-5 4k (USSR 


ABSTRACT: The borides of Pr, Er and Tb were made from the oxides 
py the reactions: ‘ 


Me,05 + 3B,¢ =- aMeBs, + 3CO0 


and ; 
Me,0, + 15B = 2MeBe + 3550 


which were carried out in an electric resistance 
_ -o, ‘ 
under vacuum at 1 3¢ X-ray powder photo- 


graphs were taken i | PrBe was cubic 


with a = 412 % . With Er a pro th UB, 


was found, presumably ErB, with a tetragonal cell with 


oO ee : 
6 = 72085. 85> h.o2 A. On the cooler parts of the 
furnace a blue film of ErBg was condensed and has been 


Cardl/2 described earlier (V.5S. Neshpor and the author ~ Ref 8). 
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On the Borides of Praesodymium, Erbium and Terbium wea 
For Tb, Spixtars was obtained: cubic TbB, with 
a = 4.11 A and tetragonal TbB, with a= °7.13 and 


a = : 
¢ = 4.07 A. Intensities were calculated to index the 
pattern unambiguously. Tb may have two electronic 


configurations, 48sqles? or 4£96s7 ana a choice 
Should be possible on the basis of physical properties. 
Measurements of the work function for ThB¢ gave (for an 


emission current of 120 j/om deg”) © =: 3.01 eV, which 
corresponds to 4f£f°5a+é6s and gives a decisive choice. 
Powder data for the four compounds are tabulated. 
There are 4 tables and 12 references, of which 6 are 
Soviet, 2 German, 2.English and 2 French. 
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AUTHORS: Samsonov, G. V., Obolonchik, V. A., Kulichkina, G. N. 


we 


TITLE: Brief Communications. The Fusion Diagram of KBF),* KCL 
System : 


PERIODICAL: eee nuaka i promyshlennost', 1959, Vol 4, ue 
Nr 6, pp 804-805 (ussR) . 


ABSTRACT: The method of obtaining boron by electrolysis of 
melts has been least investigated, but it might have 
industrial value if sufficiently developed technologi- 
cally. For the electrolysis, a bath containing 
B,03;5 MgO, and MgeF, was used, and 92% pure boron was 


obtained at 110°. In the present work, the fusion . 
curve of system KBF),-KC1 was investigated. Starting 


materials were KC1, and KBF obtained from borofluoric— 


acid. The thermal analysis was carried out with a 
Card 1/3 Kurnakov pyrometer. Melting was done in platinum 
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crucibles. From the results of thermal and chemical 
analyses (determination of boric acid), a fusion 
curve of the above system was prepared. A chemical 


compound having the formula KC1*11KBF, (mp 590° .) 


was detected in the system. The above compound forms 
a eutectic mixture with KBF,, containing 97.8% of 


. KBF (mp 508°). The second eutectic system (mo 473°) 
contains 87.6% of KBF, and is formed from KC1°11KBF), 


and KCl. There is 1 figure;.1’ table; and 7 references, 
4 Soviet, 2 French, 1 U.S. The U.S. reference is: 
U.S. Patent Nr 2572249, 1949. 
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for the Formation of Borides. of the Type MeBy 
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pp 1967-1969 (USSR) ig! ae 


ABSTRACT: The electrons of the 5 covalent 
ponds in the hexaborides 5 d by boron alone, 
two of them must be sup (Refs 5, 6)» The 

formation of the hexabor n the first 
and second jonization pot The values 
of the potentials determine the attractive f 
two valence electrons. In table 1 the ioniza 
of the metallic elemen odic sys 
It is concluded that all the metals having first. ionization 
potentials palow 6.6 - 6.8 evs and second ionization poten- 
ra tials below 11.5 - 12 ev 47s Able to form hexaborides. In 
card 1/9 reference 8 it was proved that the bivalent metal in the 
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explain the comparatively high electrical conductivity © 
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py vacuum reduction of to the 

formula Me,0 + 289i = Me Si, iy ana checked the beginning 
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TITLE: 


PERIODICAL! Uspekhi khimits 1959, Vol 28, Nr 2, PP 489-217 (ussR) 


Borides of rare earth metals have been used in numerous © 
£ electronics, 


technical fields, 
during past years. eir synthesis 
as well as the j j ted by 
Soviet and foreign 

available material gen 

paver. The atructure of b 

Stackelberg and Neumaps Re 

by Allard in 19: 
ceriun, praseodym 
ytterbium were inv 
nexaboride gs a-cubi 


chloride; 
in which the 


(Fig 1). In ons 
ory stallochemistry of earth and rare earth 
nexaborides 


card 1/5 metals is elaborated 
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of elements of the Ilo; TII., and Ty. group of ths periodic - 
vyatem are formece All these hexavorides, with the axception 
of Be- and Mg-compoundss have a cubic structure of the 
type CaBes It was found that in the series of cubis 


nexaboride re are several sub-groups th? place of which ~ 
ig determin nae of the metal atom. In. the - 
formation of a the metal atom emits 2 external 
electrons +9 

rmed by So Bs- 
as the hex g do not produss any 
gompoundss n of elestrons + 
statistic @ poron atoms. 
gnalysis of ex that 
hexaborides are ac ; e first. 
jonization potential of whis 
the second donization potential not 11. 
gonditions have to be maintained for t 
nexaboridest 1) a certain value of the 
jonization potential which does not exces vyaluesi 
2) the presence of bivalent alactrons on *% 3) tha 
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possibility of @ participation of the 
(n-1 )d-level in the bond metal poron. 
5f-levels is not obligatory s 


in the formation of hexab 
all rare earth metals wou 


is actually the case. For t 
and thulium hexaboride are st 
publications the metallic son 
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partly filled or empty 
The existens? of : 


however, they play their part 


(Ref 5). In this conne 
hnexaborides. 
the prometheum 


{11 unknown. In the earliest 
ductivity of nexaborides Was - 


already aetermined (Ref 1) and confirmed later on 


(Refs 1, 42 9» 20, 215 


analysis of the variation 0 
nexaborides of rare earth me 


since there ig a lack of 
hexaborides and metals. 
are marked »b 

them by high eniss 
investigated on samples 
electrolysis (Refs 45 
the susceptibilit 

an approximate linear 


cara 3/5 


APPROVED FOR RELEASE: 08/22/2000 


at high temperatures and @ & 


n exact phenomenologica) 


esistance of 


complicated 
rar earth metals 
ng and somes of 
netic properties were =. 
slted by means of 
gation of 
) has shown 
ity coefficients © 
of the straight 


CIA-RDP86-00513R001447020001-2" 


"APPROVED F 
APPROVED FOR RELEASE: 08/22/2000 __ CIA-RDP86-00513R001447020001-2 


Borides of Rare Harth Metals sov/74-28-2-4/5 

lines in the temperature pangs of 0~350°. This jie explained 
py the presence of ferromagnetis impurities in the . 
preparations. The data on the thermo-electromotive forsee of 
hexaborides are given in Table 2. Like porides of transition — 
metals of IVo, Ves ana VI. group of the periodico sy stem porides- 
of So, Y and Lanthanides are distinguished by high melting. 00% 
temperatures, hardness > moderate thermal 8X fficients © 
ard chemical stability. There are only few a 
concerning chemical properties of hnexavorides 42). 
Borides of rare earth metals can be a 
wayss 1) by direct binding of metal with boron} 

electrolysis of molten media; 3) by the reduction of mixtures 

of metallic oxides and boris anhydrides with carbons 4) > 

between metallic oxides and boror 
carton; 5) by the peduction of 

metallio oxides with boron. f borides are Tiscous; — 
prittle and not plastic. By f pressed 
priquettes no compact produ Fe 
(Ref 51). Several conditions for si 

Table 7 - Compact products can ba obtained from borides by 
casting (Ref 33). In this cas?s however; @ contamination and” 
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tated that the propertios and 
earth metals ere not” 
There are 11 figures, 
7 of which are Soviete 
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AUTHORS: Ppaderno, Yue 
Samsonov, G. Vo 

jum With Boron and the Blectron 


Atom of Terbium (soyedineniy® 
guratsiya atona 


The Compounds of Terb 


Configuration of the 
terbiya s borom i elektronnays konfi 


terbiya) 


TITLE: 


Doklady Akademii nauk gssR, 1959, Vou 425, Nr 2; 


pp 317-378 (USSR) 

the compounds of nearly all rare-earth metals with 
of promethium, terbiun, and 

thulium, are known an en sufficiently well investigated- 

Among them, the compounds of serbium. with boron are of special oe 


interest pecause of the 2 possible variants of the electron - 

structure of the terbium atom (which are aescribed by the 

configurations gs85a' 6s" or 4£268")> The terbium- and poron 
% terbium oxide by 


compounds were produce 
3B © = 2 ToBy + 3 cO and by poron 


poron carbide Td, + 
Tb,0 +158 = 2TbB¢ + 330 in accordance with previously 


PERIODICAL: 


ABSTRACT: Hitherto, 
poron, with the exception 


Cara 1/3 


A 
PPROVED FOR RELEASE: 08/22/2000 


CIA-RDP86-00513R001447020001-2" 


"APPROVE 


D FOR RELEASE: 
SM EEE Settee isi ace a CIA-RDP86-00513R001447020001-2 


mne Compounds of erbium With Boron and the Electron gov/20-125-2-20/64 : 
Configuration of the Atom of Terbiun Pile te be 


described methods (Refs 3; 4). in both cases the reduction 


took 1 hour at 1650°. The reduction with boron resulted ina 
plue-colored product, and its X-ray picture is characteristic | 
of the hexaborides of the rare-earth metals with cubic 


lattice of the structural type On , According +o the results 


obtained by calculating the intensities of X-ray reflections, 
this product was found +o be terbium-hexaboride with the 


c ea 
lattice period & = foil Ae Reduction of the terbium oxide 
by boron carbide gave & greyish-brown product, vize ToB, 
oa 
with the identity periods & = 7.13 & and ¢ = 4.07 £ of the 
tetragonal lattice. The work function of the electrons in the 
thermoemission from ToB¢ is P= 3.1 ev and was determined byes. 


VY. Ae M. Tsareve This value corresponds 

to the dependenc k function of. the borides on the 
ordinal number 0 metals, which had peen ; 
Card 2/3 determined previously the electron structure 


APPROVED FOR R : 
ELEASE: 08/22/2000 CIA-RDP86-00513R0014470200 
01-2" 


"APPROVED . 


The Compounds of Terbium With Boron and the Electron gov/20-125-2-20/64 
Configuration of the Atom of Terbiun Hs : 


ar5a' 6s" e initially mentioned 

two structures, d is uniquely confirmed. 
figuration indicates 

a considerab lectrons of terbium 

and boron in the 8 i ice. The. |! 


existence of the porides 


crystallo-chemical characte rst time. 
d by the authors. : 


references, 5 of which are Soviet. 


ASSOCIATION: Institut metallokeramiki 4 spetsial'nykh splavov Akademii. - 
nauk USSR (Institute of. Metal Ceramics and Special Alloys 
of the Academy of Sciences; UkrssR) 

PRESENTED: December 9,.1958 by S. Ae Vekshinskiy; Academician 

SUBMITTED: December 8, 1958 
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AUTHORS: - Portnoy sy Ke Tes Samsonov, Ge Ves Solonnikova, Ge Ae 


n Carbide With ‘gilicon (K voprosu 


On the Interaction of. Boro 
kremniyem) 


o vzaimodeystvil karbida bora 8 
ssSR, 1959, Vol 125, Ne 4, pp 823-825 


TITLE? 


PERIODICAL: Doklady Akademii nauk 
(USSR) _ 


ABSTRACT: The system poron-silicon-car its 
considerable hardness, its chemical stability and its semi- , 
conductor-properties- In the system poron-carbon @:& the com- 
pounds B,C and Bg go (nardness 5000-5500 ig/mm?, Refs 1, 2 

are found, in the system silico -carpon the gic-compounds. 
with a hardness of 3350 xofane.,(Ref: 3)3 the. boron-sikicon~ ps 
system contains also compo eiet 3 Thala properties (Ref 4)+— 

After a survey of publications (Refs 5-8) the authors discuss. 

the results they nad achieved. They pressed mixtures of silicon. 

for 105 - 8 minutese. © - 

In this connec” Jatilized. A clearly 

marked maximum of the spec ideally de-. 

termined, i-@- at 25-30 % by weight of si. Figure 1 shows 
1 of the alloys investigated. Already 


pon is interesting pecause of 


the microstructures typica 
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- on the Interaction of Boron Carbide With Silicon gov/20-125-4-37/74 
at an addition of 2% Si to boron carbide a lighter colored 
phase forms (Fig 1b). The amount of this phase varies only 
Little up to 4 20% Si-content, whereas in the case of 28% Si it . 
increases considerably (Pig 1y). In the latter case the micro- 
hardness atta 2, It remains practically constant - 
ease (Fig 2a). This phase is 
apparently a 8&8 a carbon. (or 
poron carbide) in silico 
s clear separations of 
hardness of the second 
tent in the 


weight. It then decreases +o 3500- 
50% silicon onwards @ fine-grained @ 
between the grains of the silicon- and.car 
g0% Si-content.in the alloy). On an addition of 20% 
boron carbide the X-ray investigation. 
lines of .a new phasee They are mos o 
50-70% Si they pass over into the ; id 8s 
of boron and carbon in silicon, which are well marked at 75% Si 
(Pig 3). The maximum of electric resistance of the samples i8 — 
card 2/3 attained at 26-35% Si in the alloys. From the above it is 
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On the Interaction of Boron Carbide With. Silicon ....S0V/20-125-4-37/74 


possible to draw a conclusion on the formation of a ternary 
phase of boron with silicon and carton which may have the ~ 
composition BeSic, « Its hardness of ~7000 kg/mm explains its 


high grinding capacity (Ref 9)- This phase has a. congtant 
resistivity to oxidation in air, at least. up to 1200, to 
mineral acids and their mixtures also in the case of boiling... 
There are 3 figures and 9 references, 5 of which are pOrs eee: 


ASSOCIATION: Vsesoyuznyy institut aviatsionnykh materialov (All-Union. 
Institute of Aviation Material). Institut. matallokeramiki.. 
i spetssplavov Akademii nauk SSSR (Institute of. Powder Metal- 
lurgy and Special Alloys. of the Academy. of Sciences USSR) 
PRESENTED: December 16, 1958, by.A. A. Bochvar,. Academician 


SUBMITTED: Déoeuber 16, 1958 
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PHASE I BOOK EXPLOTTATION sov /4874 


Rakovskty » Vaientin Sergeyevich, Grigorly Valentinovich Samsonoy end 
Tosif Tyanovich 01 tkhov : 


Osnovy proizvodstva tyerdykh splavov (Fundamentals of Carbide-Alloy Pro- 
auction) Moscow, Metallurgizdat, 1960. 232 P+ Errata slip inserted. 
5,200 copies printed. 


Ed.: A. Ke Natanson; Ed. of Publishing House: M. S- Arkhangel 'skay@; 
Tech. Ed. P, G. Islent'yeva. 


PURPOSE: This textbook is intended for students of nonferrous metallurgy 
+ekhnikums , and engineers ana technicians in the hard-alloy qndustry. 


COVERAGE: The handbook was written in accordance with the course entitled 
"The Production of Hard Alloys ra taught at te salizing in 
nonferrous metals. It contains the fundament metallurgy, 
manufacturing processes of all types of carbide alloys, . teristics 
of their properties, and 4nspection methods. The last sect 
voted to the fundamentals of degree design projects. This pook is 
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Boron, Its Compounds and Alloys sov/ 5227 


describes the principles of boron geochemistry » poron stock 
and the properties, “production, and use of elementary poron, 
boron hydrides, Tt also includes gata on the properties, pro- 
duction methods, me rystal chemistry of boron alloys with 
metals and nonmetals. with boron 

plications of boron alloys f alloys, 

tronics and radio engineering, ™ and chemistry 

are discussed. Corresponding 

Ya. S- Umanskiy are cited 

Soviet Union. The author 

metallokeramiki i spetsial 'nykh sp 

Special Alloys), Academy of Sciences, gSR. They also 

essor Yu, Ve Morachevskly- Most of the chapters are accompanied py references. 


TABLE OF CONTENTS: 


Introduction 


Ch. I. Geochemistry of Boron (M. G. valyashko ) 


Ch. II. Boron Stock and Its Processing (M- G- valyashko ) 
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AUTHOR + Samsonov, G-V- and. Neshpors V.S- 
eee 
TITLE : Alloys of rare metals with bor and silicon for 


some purposes of electrical and radioengineering ot 


PERIODICAL: Referativnyy zhurnal avtomatika i radioelektronika, 
no. 4, 1961; 3. abstract 4 GL5 (V sbe Redk. metally 


i; eplavy, Mes Motallurgizdat, 1960; 392-417) 


TEXT s The conditions of obtaining. silicides.. and porides.of rare 
metals are investigated and tate physical properties are studied 
for possible application. The..silicides. are obtained by heating 
the mixture. of. piicartSonents.in.powderes Foec at a pressure of 


the borides is carried out by utilizing the interaction of 
oxides with boroncarbide and carbon in vacuum. The structure of 

the obtained al Loy.s- js investigated _and their. crystal.structure is 
determined. The hexaborides are aistinguished py their Low wor ‘ 
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of graphite lattice are measured a8 function of boron concentration 

(Fig.. 3). Further, the temperature dependence of diffusion of boron in 
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the number of d-electrons in the free metal. The majority of the sili- 
cates jnvestigated were metallic conductors with the exception of the 
disilicides of Bas Cr, Fes Res and Mn, which are semiconductors. In 
Me - Si systems, in whioh the highest silicide (MeSi,) has metal conduc- 


tivity, the electric resistance of the intermediate gilicides decreases 
with increasing si contents If, howevers the highest gilicide is 4 semi- 
conductor, the reverse, behavior ig observed The electric resistance of 
the disilicides of groups Iv - ViI-is 6 function of the acceptor property 
of the d-shell of the metal atom. highest electric resistance was 
Jeasured at Si, (Fy = O.111) + With Fye? Fy the resistance of the di- 


gilicides decreases with jnereasin€g fF ye just. as in the case of carbides, 


nitrides, and borides of the transition metals> with Fyed Fv? the beha- 


vior is reversed like inthe case of pure metals. stance of the 
of rare e& (ga-transition metals) is con y higher 
f the disilicides of d-transition metals. Le Yudina, student 
4 Livovakiy goaudarstvennyy universitet im. I. Franko L'vov_ State 


a 
University imeni_ I. Franko ) took part in the experiments. There are 
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4 figures, 1 table, and 24 references: 17 Soviet, 1 US, 2 British, . 
1 German, and 1 Australian. 
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PERIODICAL: 
; leyeva, 1960, 
processes in chemistry» me- 

emiconductor materials and 


-temperature 
f high gemperatures 


+ of high 
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hn the developmen 
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n under conditions © 
odern techniques | 
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apparatus reliable for expl 
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in the burn- 
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at Liberated 


_ For this purpos ; 
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gether with non-metals: 
pination of the non-metals. 


magnetic properties of these compounds are determined by 


poron, carbon, nitrogen, silicon, or by direct com- 
“The chemical stability and the electrical and 


20615 “4 
5/069/60/o05/005/008/0 
4051/4029 aes 

ee eee 


ok 


the, participation 


of the electrons of the incompletely puilt d-shell of the transition metal . 


pond in addition to 


The unique cryS- 


tal structure of these compounds brings about the high melting point, hard- 


ness and heat-resistance. All these 


desmic properties. The polarizing or acce 


of the transition 


metal atom, indicating the extent of the effect of the unfilled d-electron 


the distribution 
relationship 1/Nn, 
the number of electrons. 


level on 
expressed by the 
d level, and n 


ries according to- the transition metal. 
generally, would cause 4 shift of the rela 


of the electron concentration in 
where N is the ; 
Table 1 lists the electrophysical 
properties of silicides of transition metals, 
An 


the crystal, is 


where the 4/Nn criterion va- 


increase in this criterion, 


tive maximum of the electron dens- 


ity toward the shells of the transition metal atoms, and this shift would be 
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the much greater, the ess the ionization potentials of the valency elec- 
trons of the non-metal atoms. In oases where conditions are created for 4 
sharply defined asymmetry of the electron density distribution, energy “4 
preaks in the crystals take place, and zones of forbidden atates of lesser 
or greater width occur, and these circumstances oan cause semiconductor pro- 
perties. A change in the electronic density causes an increase of the ion 
pond fraction expressed through the general shift of the electron collective 
toward the direction of the non-metal atom shells, and the formation of 
energy breaks sufficient for the occurrence of semiconductor properties. 
With a decrease in the {onization potential of the metalloid (when changing 
to carbon), the valency electrons of the latter lend themselves more readily — 
to bonding and the position of the relative maximum of the electron concen- 
tration shifts towards the metal atom, increasing with an increase in the 
value of 4/Nn. It is pointed out that the addition of metal atoms and non-— 
metals takes place by collectivized electrons, the zones of the 8-,d-, and 
p-electron energy states overlap, and so semiconductor properties cannot be 
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expected in most carbides. Experiments have proven this difficulty (Ref. 8- 


10). When shifting to the borides, the unity of the electron collective is 
maintained. The author further describes the borides 4s being compounds 
with a primarily metal n tal type of conductivity. 


ature of its bond and a me 
(Ref, 8-10). Fig,1 is a diagram of the structural elements of silicon atoms 
in silicide Lattices. Regarding tha latter, semiconducting properties were 
detected in chromium, iron, nickel, manganese and rhenium silicide (Ref. 6,8, 
41,12)- The author claims that the semiconductor properties of the silicid- 
es have the highest practical significance at the present time. All sili- 
cide systems are divided into two groups according to the relationship of - 
the electric resistance ana the atomic content of silicon (Fig. 2) 4) sili- 
ciaes forming Ti, 2rs Vv, Ta, Wand Mo compounds, 2) those forming Cr, Fe; 
Re, Mn compounds Table 1). It is found that the electric resistance of the 
silicide phases in the systems Me-Si. follows & certain rule: with an in- 
crease in the silicon content it increases in the systems, where the higher 
gilicide is 4 semiconductor, and decreases where the higher silicide has 4 
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Phe reason for this rule is the fact that in systems 
talloids, although forming covalent 
metallic nature and 


metal conductivity 

with metal compounds the atome of the me 

bonds with one another, their bond with the metals has 4& 

4g achieved by the electron collective. i 

of the silicides with an increase in temperature js explained mainly by the 

expansion of the elementary nucleus causing & lesser coverage of the zones 

(Ref.7)- In order to find and produce i “tors with predetermined 

¢ is important that the nature of the conductivity of the sili- 
e be determined not by the 


er compounds of the same tyP 
suggested in certain articles (Ref. 15)» 


1 and non-me- 


properties, at 
cides,as well as oth 
interaction between the metal atoms, 
put mostly by the nature of the bond between atoms of the meta 


tal, which determines the degree of 
tal of the compound o In discussing 
fusible compounds (non-metal compounds of silicon and boron with carbon and 

and their respec K 


nitrogen, boron and silicon, 
this group is represented exclusively by semicon 


ductor phases; which have 


Card 5/17 


APPROVED FOR RELEASE: 08/22/2000 


CIA-RDP86-00513R001447020001-2" 


APU RASA EON paar eat 


"A EROTED FOR RELEASE: 08/22/2000 


i RE Rb CIA-RDP86-00513R001447020001-2 


20615 


5 /063/60/005/005/004/021. 
a051/4029 corms 


New High-Temperature Semiconductors and Their Application 


already found practical application. Carbon and. boron, and also the com- 
pounds of boron and silicon combined with phosphorus, and of aluminum with —- 
boron, belong to this group. The main characteristic of these compounds is 
the formation of covalent ponds between atoms in the composition of their — 
non-metals. ‘This leads to the f f linear, chain, laminated or ske- 
leton elements 0 i al kinds in their 
erystal structures. ductor properties of 
the non metal atom 
to give off 

mation is e j j i f the non- . 
metal atom. stals from non-metals (Table 3)-_ 
From here it is seen the permitted energy levels in- 
creases with an incre i tial of the non-metal atom, 
i.e, with an increase 0 j In non-metal dif- 
ficultly fusible compounds the width of the forbid reases with an 
increase of the jonization potentials of the components.» Silicon carbide, 
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gic, is further discussed 48 peing the -most investigated compound of this . 
«nit is described. Fig.d-) 


type, and the formation of the n- 
shows & typical curve of the relationship petween the electroresistance of 
ent time it has 


the Sic admixture and the temperature Ref, 16) 
definitely peen established that two chemical compounds exist in the system 
poron-carbons B c,(B c) and B, c,(8 -_¢) and the existence of two other 
compounds is assamed 4 (Ref, 20) 455 sRa-area rich in boron; B 90 and in the 
area rich in carbon, Bly. All the alloys of boron ana carbon possess semi- 
rties, whereby the greatest thermal emf are noted in defect- 
a By 5° and B 309" The specific electric 
ade Of 4 and 40 ohm-cms its relation- 


resistance of 
c up to 2,10 


ship to temperature was 8 ied” 4 
th of ‘the forbidden zone equalling 1.64 


tablished 
ev and changes to self- 


that this carbide has & wid 

conductivity at 1, 400-1, 450°C: 
a high-temperature ma 
4lar to the atructure of graphite 
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(Fig. d-like structure, is also considered as a high- 
tempera “The properties of only the ordinary graphite- 
like boron n n studied until now. The alloys of boron ‘and 
silicon (Ref. auctor properties and have the outstanding 
jstance and chemical stability in acid 
of boron have been more 
. A study of the Hall effect, 
ingle crystals has; 
nductors, and at low 
ture conductivity. 
ification and phe-- 
toconductivity. Scie i lectrical proper- 
ties of boron vbogP ide, 
pounds of the A B type, 
the d- and f-transition metals. Variation j 
chemical properties can be attained by using the alloys of metal -like con- 
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pounds not having semiconducting properties; together with semiconductor si-. 
Licides or with non-metal semiconductors, and also alloys on-metal dif-. 
ficultly fusible compounds « The alloy of poron carbide wi 
licide is discussed. 48 pelonging to the class of Novotny phases with a wide 
range of homogeneity. These types of semiconductor phases are used for; 
junctions in thermocouples intended for the direct measuri f temperatures 
of chemically-ageressive substances, molten metals, slag, and gases heated — 
to very high (Pig-6). In the thermocouples ap Tei (PBH-1) , WT-2 
ured today; the external cover is 
titanium carbide and titanium 
poride, i i ated graphite, which 
is found to nt than using rods made of boron : 
carbide. Thermocouples made of molybdenum and rhenium silicide, of which v 
the first has metallic conductivity and the second is 4 semiconductor » are v 
considered to have great prospects for the future. Further interest is re~ 
vealed in silicon and boron nitrides 4S high-temperature thermistors and aS 
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part of so-cailed non-wire or volume resistors (Fig-8). Wave-guide absorb-- 
ers are made of silicon carbide. The range of the positive coefficient of 
the electric-resistance of the silicon carbide admixture (600-1,500°C) is - 
used in the operation of high-temperature carborundum heaters for electric | 
resistance furnaces. High-temperature semiconductors based on silicon car-. 
bide are also used extensively as sources of infra-red radiation in spectro- - 
scopy and drying. The semiconductor properties of boron carbide are applied 
in automation, electrical engineering, for producing resistors compensating 
for the effect of temperature change of the surrounding medium. on the show- 
ings of magnetic-electrical systems in electric-measuring devices (Ref. 29). 
Compounds of silicon and boron carbide are considered useful materials for 
producing high-ohm volume resistors (Ref. 33). By developing a. production © 
method of silicon carbide and of boron carbide single crystals of high pur- 
ity, the latter could be used in industry as first-class rectifiers. There 
are 3 tables, 3 diagrams, 14 photograph, 4 figures and 33 references: 25 
Soviet, 8 English. 
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___ SANSONOV, G.V.—[Samaonov 


Effect of additions of carbon 
of silicon nitride, Ukr. fiz. zhur. 5 noe 5 


1. Institut metallokeramiki i spetsial'nykh splavov AN USSR. 
(Silicon nitride-Electric properties) . 
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AP 
PROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020001-2" 


"APPROVED FOR REL 


POET SES MUTE IEE BIZ 


EASE: 08 
—— ayer 2000 CIA-RDP86-00513R001447020001-2 
é 


5 /078/60/005/008/012/018 
po04/B052 ake 


AUTHORS: yereykina, Le Les samsonev; G. V- 
ree 2 
TITLE: A Simple Method of Producing itaniun Sis niaee’| 


PERIODICAL: ghurnal neorganicheskoy khimii, 1960, Vol. 5; Noe 8, 
pp. 4888-1889 vo ts 


TEXT: The authors give @ prief description of western papers on Ve 
titanium phosphides (Refs. 1.- 6). They investigated the reaction of 
titanium powder and PHz in an apparatus depicted in a Pige P 

produced py igniting 4 stoichiometric mixture of aluminum pow 

red phosphorus in a steel cy of a magnesium pand. The - 
aluminum phosphide was decomposed b ye cooling with 4 10% HoS04 
solution in argon free from oxygens ture of argon and PH; - 
was conducted over & quartz poat con i nium powder. The 
analysis of titanium phosphide was con i a method by 
QO. I. Popova and O. G. Serayas The phosphide was dissolved in @ mixture 
of HNOs and HF, the titanium was combined by @ tartaric acid complex, , 
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and the phosphorus was precipitated as phosphomolybdic acid. The results. 
are listed in a Table. The development of titanium phosphide only sets 
in at 700°C. Ti,P develops at 800°C after 6 h, and TiP at 850°C. The 
development of TizP, assumed by the authors, must yet be proved by . 
further investigations. There are 1 figure, 1 table, and 6 non-Soviet 
references. : 


ASSOCIATION: Institut metallokeramiki i spetsial'nykh splavov . 
Akademii nauk USSR, Laboratoriya tugoplavkikh materialov 
(Institute of Cermets and Special: Alloys of the Academy 


of Sciences, UkrsSsSR, Laboratory for High—mettiné Re yractor 
Materials , 7 a 
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TITLE: 


PERIODICAL: Zhurnal neorganicheskr-y 


pp. 1914-1915 


TEXT: 


Go 


3/0767 60/002/ ons/0t7/o%s 
B004/B052 : 


Vo 


Borides of the Metals of Rare EFarths 


khimii, 1960, Vol. 5, No. 8, 


The authors criticize a paper by N. N. Tvorogov on "Investigation 


of Hexaborides of Rare Earths and Yttrium" published in the "Zhurnal 


neorganicheskoy khimii", 


1959, Vol. 4, pp. 1961-1966: (1) Tvorogov states 
that he used boron carbide ‘containing 72. 61% 


‘of B, while his reaction 


equations are only applicable for B4C with 78. 3% of B; (2) the 
experimental temperatures described, are unintelligible from the view- 
point of the formation kinetics of borides; (3) the data of the 

chemical analyses confirm the development of hexaborides?}'while the 
radiographic analysis proves the existence of ‘several phases. Therefore, 
the chemical analyses are dubious; (4) the lattice constants of 
hexaborides and the pycnometrically determined densities are also doubted. 
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(5) The published data are incomplete. Finally, the authors report that 
they produced thuliun tetraboride\by reducing thuliun oxide by means of. 


boron at 1600 - 2100°C. The respective lattice constants are given. vs 
There are 13 references: 40 Soviet, 1 US; and 2 Czechoslovakian. 
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TITLE: Melts in the System Boron -- Silicon - Carbon 


PERIODICAL: Zhurnal neorganicheskoy khimii, 1960, Volo 5, Noo 9, 
ppe 2032-2041 . 


TEXT; The conditions of synthesis and properties of some B-Si-C melts were 
determined by microscopic-, X-ray-, microanalytical~, and chemical analyses,” 
and the melting temperature and electrical properties of the melts 

B,C-Si and SiC-B were determined. On investigating B,C-Si melts, chemical Vin 


analyses (Table 1) showed that a silicon content is found in the mixture 7 
which is close to the theoretical value of 25-35. wth Si, When determining 
the specific weight (Table 2) a maximum value was found to be attained at 

: 30% Si, which may be traced back to the formation of a-new phase 
with denserpacking. At an Si- content of 10-50% the melting point varies 
between 2200° and 2400°C, to decrease at 10% Si to 1600-1700°C. At an 
Si content of approximately 25 wi% in the alloy, 4 hardness maximum of abouts 
1000 kg/mm2 was found to exist, where also a maximum of electrical resist- 


ance, and a minimum of thermo-electromotive force was determined, and. the 
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alloys exhibit semiconductor properties. B,C-Si alloys with 25 - 50% Si 
(Table 3) proved to be most heat resistant. A ternary compound B5SiC, was. 


assumed to be present. Similar results were also obtained with SiC-B 
alloys (Tables 4-6), and the formation of the ternary compound B,Si,0, 4 


was assumed. Both alloys were found to possess semiconductor properties, 
with the thermo-electromotive force of the mentioned new compounds reache- . 
ing values of 150-200 yb/degree. A. Ao Kalinina, Fe Te Shamray, and — 
_Bo:Fo Ormont et al. are mentioned in the papere There are 13 figures, 

6 tables, and 25 references: 17 HSviet, 1 German, 6 US, and 1 British. 
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AUTHORS: Serebryakova, I.I., Paderno Yu.B., and Samsonov, G.V. 
TITLE: The Emissivities. of powierstot Some Refractory Compounds 


PERIODICAL: Optika i spektroskoplya, 1960, Vol 8, Nr 3, 
pp 410-412. (USSR) _ ay mes 


ABSTRACT: The authors. report measurements of the emissivities of 
powders of borides ,carbides“and nitridespf refractory | 
and rare-earth metals. Measurements were earried out with 
an instrument shown ina figure on p 410, This instrument 
simulated closely an absolute black body. - A tantalun | 
cylinder 5 (20 mm diameter, 50 mm height) served asa... ( 
heater. Inside the cylinder 5 there was another smaller VY) 
tantalum cylinder 6 (8 mm diameter, 20 mm height) which 
was placed concentrically with the cylinder 5. . In each of 
the cylinders there was a.small aperture and these a 
apertures were aligned horizontally. The lower ends of 
the two tantalum cylinders were fixed to a molybdenum 
plate 4 which was pressed against the cylinder 5 by a 

Card spring. The whole instrument was. enclosed in a glass 
bulb 1. The inner cylinder 6 was coated with 100 p thick 
layer of paste prepared from a fine powder (particles of 
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The Emissivities of Powders of Some Refractory Compounds . - 


2-3 p diameter) of the refractory material mixed with a 
pinder. Temperature of the inner cylinder surface (the 
brightness temperature, Tp) and temperature in the aligned 
apertures (the true temperature Ty) were measured with an 
pyrometer OPPIR-09. Absorption in the glass bulb was 
found to be negligible. The emission intensities were 
measured at 650 mp and the emissivities were calculated | 


using the following formula: | . ae 
ma 


= &f(e kb 
oy aie =e) 
where c = 1.438 cm/deg and. 2% is. the wavelength. 
measured emissivities of pure tantalum at temperatures. from 
800 to 2000 °C agreed well with the published values 
(Table 1). .,The measured emissivities ofLaBg »NaBg, “SmBé, 
“A GaBE NyBe, UrBo; \HfBo, BC, Tic, *Cr7C3 and BN powders. at 
Card temperatures from 850 to 1650 °C are listed in Table 2. 
2/2 There are 1 figure, 2 tables and 6 references, of which 
3 are Soviet, 2 English and 1 German. 


SUBMITTED: August 8, 1959 | 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020001-2" 


"APPROVED FOR RELEASE: 08/22/2000 
cr One ES ee, Bad i eka : totes. Bogie Pes ae as 


Bell, 


CIA-RDP86-00513R001447020001-2 


/023 : zs 
a 10/00%/022 ; 
559 oy eye i | 
o 4, 43, : ; E ; 
au 7900 27S 6D omy | 
16 


ro extic® de 
E 
TITLE * 


APPROVED FOR RELEASE: 08/22/2000 


CIA-RDP86-00513R001447020001-2" 


"APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R001447020001-2 


_ 850k9 


5/126 /60/010/004/022/023 
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Electrical Properties of Lanthanum Boride 


Poe pa Pe | oy) 


A 
Po p exp (- oa (5) 


These dependences were obtained for the conductivity of a mixture 
of phases. In the case under consideration, the specimen can be .- 
considered as consisting. of two phases, the compact material and 
cavities. It was found that the experimental results agree best 
with those obtained by Eq.(2) of Landau and Lifshits (Ref.2) 
although this equation was derived on the assumption that the } 
difference between the conductivities of the phases was low. AS... 
was to be anticipated, the emf proved practically independent of. 
the porosity (Fig.2). On a specimen with a 2% porosity the 
temperature dependence of the electric resistance of lanthanum 
hexaboride was measured up to 2000°C (Fig.3). It was found that 
lanthanum boride is a typical metallic conductor with a thermal 
resistance coefficient of 0.060 microohm em/°C. This value is 
considerably lower than the thermal resistance coefficient of 
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h 5 raduating: neodymium hexasbertdes- 
er oe A 4 farhbon cf boron carbide with 
a ie ae e ron, and 2) direct redusticn 
alnvltaneous ; Dax eae daa te 
af the yaral axide by boron (see rsactiox echenea). In oath aint ne 
es to AS oS Pe en : ah 
asesg wan carried out in a. vacuum furnaces with a graphite suet 
erent (4100 4800°C). The gaseous reaction products ware continuously 
iba ee ; . sy i: ‘i j ‘oY 
sea off, The completeness of the yeaction pracess was space es 

eX. : : 5 duct uthors zoncluae 
cana of X-ray and chemical analyses of nna aenaeaet 
ae ‘ i 3 the best results o: rAnOTids 
Ny st resi ts that Zn both C435a3 % ; ne ao. 5 
secs pined by heating the components tc 1H00-1650°C for 1 he . 
beine ¥ 


4 
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Ams mg & 


Vt 


ee “ + ne TAF: ad 

dark-blue powder was formed, vhose B-content eae 
, dar B saa ee ce 
o composition. The parameter a « 4.124 A was calcula 8 
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Neodymium Hexabe B01 [3004 
graph (avis 1), which agrees. with aha 
ef, 2), Compact samples wsre prepared from pow 
de by pressing “at 2000°C for 19-20 win at a pr 


7520 inu ndité finimam poresity of 
475-200 kg/om” (optimum coe eee acs 
3%. The value neasured by the aushers fer a es? 
hn - om) lay considerebiy below that c. the metal (64.5 
a BY 2Pt. “tharme- 
efficient of the electromotive force, measured as & big 


uxe and 700°C, rises cons$inu rovaly with the 
to metallic sondustivity. Finally, the authors. 


as corresponds 
3 i 32 a PcTOnerdnege the 
vadiation eceificient at 1600 C, the ntez ee oe 


and the electron work funs stion. 4& compar sac 
um ened with these of the boridea ct ones rare 
rical pepiarites Sy and the work func 
Rrra This agrees vith: 
eferences: 8 Scviet, 2. Fr Hh. 
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